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UTILIZATION ANIMAL WASTE FROM MEAT 

INDUSTRY FOR ENVIRONMENT 

PROTECTION 
 

Abstract: Problem solution on harmless removal of animal origin 

waste products has the big importance. It is irreplaceable, 

preventive veterinary and sanitary measure used in control of 

livestock diseases and zoonosis. Nowadays, it has a big role in 

environment protection. In the world, the best way of harmless 

removal of animal waste from meat industry as well as died 

animals is exactly their collecting and utilization (for feed 

production, chemical industry and fuel), depending of raw 

material 
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1. INTRODUCTION  
 

The biggest news is the adoption ofthe 

strategic principles of the IPPC Directive 

(Integrated Pollution Prevention and Control, 

2008) [1], which speaking on integrated 

pollution prevention and control, arising from 

the work of a particular Industrial plant. The 

aim of the Directive on Integrated Pollution 

Prevention and Control is to prevent pollution, 

or if not possible, to reduce to a minimum: 

1. the emission of pollutants into the air, water 

or land and, 

2. disposal of waste and other negative 

environmental impacts caused by 

industrialplants, so that their actions were 

consistent with a high level of environmental 

protection in general. 

Аlthough requirements vary with the 

potential to produce pollution. The basis for 

issuing environmental permits, the Law on 

Environmental Protection. In Appendix 1 IPPC 

[1]  is a list of industrial activities to which it 

relates. Limit meat processing capacity is 75 t / 

day. For operation of industrial facilities is 

necessary to obtain a permit that includes a 

complete study of the environment for each of 

them, and must be based on best available 

techniques (BAT Best Available Techniques), 

in various industrial sectors. This means that 

business operators need to install the specified 

date technological solutions, which are today 

the most modern and guarantee the lowest 

emission levels in the environment [2,3]. 

 

2. IMPACT ON THE ENVIRONMENT 

OF MEAT INDUSTRY 
 

Environmental impact is reflected in the 

consumption of fresh water, waste water 

discharge, energy consumption and waste 

generation. The presented quantified data 

relating to the production of certain types of 

meat products. Water consumption The greatest 

impact on the environment in meat  rocessing 

wastewaters have. In meat processing, 

according to the literature data of water 

consumption ranges from 20−20 m3/t, and the 

amount of waste water 10−25 m3/t of processed 

meat [4]. 

The quantities of water consumed varies 

depending on the particular types of meat 

products. The largest use of water for washing 

and defrosting meat (3−5 m3/t). Other phases in 

the processing of meat that require expenditure 

of significant amounts of water are: 

pasteurization, sterilization, cooling, cleaning 

and disinfection. Strict hygiene measures 

employed in cutting and crushing / grinding 

meat cause the formation of large amounts of 

waste water from cleaning of process 

equipment and work surfaces. 

 

 

3. SOLID WASTE 
 

Skin created by cutting meat, bones and 

fat. The bones and fat are used for the 

production of adhesives, detergents, and 

gelatine. Ratio quantities of fresh meat entering 
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the processing (skinning, bone separation and 

fat ) and waste materials. 

 

 

4. WASTEWATER MEAT INDUSTRY 
 

Due to various technological operations in 

the processing of meat and the lag in the work, 

the composition of waste water are not uniform. 

The following text describes the characteristics 

of water in certain technological meat 

processing operations.  

 

4.1 Waste water from brining/salting meat 

 

The effluent from the brining/salting of 

meat there is a high concentration of NaCl and 

NaNO3. In case of wet brining must take into 

account the amount of baths to be prepared for 

curing, because at the end of the process liquid 

phase is discharged into the system for 

wastewater treatment. If you are fed large 

amounts of brine are possible disruptions in 

performance of wastewater treatment, given 

that the insertion does not reduce chlorides in 

biological treatment, regardless of dilution.  

 

4.2 The influence of the enzyme for the 

treatment of meat on the wastewater 

 

In some European countries with lower 

quality beef treated with a special enzyme, in 

order to reduce the hardness and toughness. 

Due to the complex organic structure of the 

enzymes that come to cause an increase in 

wastewater biological oxygen consumption 

(BPK5), and may 

endangerthe operation of devices for biological 

wastewater treatment. 

Meat industry are important linker of food 

production chain. Together with intensification 

of the production process and with production 

of the even larger quantities of meats, emerge 

the problems of dead animals and of 

accumulation of slaughter house wastes [5]. 

Solution of the problem on harmless 

removal of waste products of animal origin, 

have exceptionally economic important, today, 

it is unreplacable veterinarian-sanitary and 

preventive usage in suppression catlle 

infections and zoonoses, and special attention is 

paid to environment protection and 

rehabilitation [6]. 

 

 

 

Table 1. Slaughter and animal byproduct 

quantities in Serbia in 2012. year [7] 

Origin of 

wastes 
Slaughter Byproduct, t 

Cattle 387 000 17 332 

Swines 5 453 000 39 167 

Sheep 1 108 000 7 928 

Poultry 46 229 000 27 738 

TOTAL  92 166 

 

 Quantity of animal wastes which are 

appeard in circulation of goods (raw meat, 

intestines, cured products, sausages, fat) as well 

as quantity of died animals corpses which can 

be collected, should be added on this quantity. 

If the production of livestock and meat industry 

are not going to change drasticty, there are cca 

120.000 t of the animal by-products annualy or 

cca 400 t daily, which should be harmless 

removed [8]. 

Prerequisite for safe disposal of animal 

wastes using one of the described methods is 

organized collection and delivery of raw 

materials. Modern disposal of waste materials 

demands orderly constructed plants with 

adequate capacities, which should assure 

permanent and continuous supply of raw 

materials. This confirms the importance of 

recognizing of the raw materials fundaments 

for each object, i.e. organizing of 

epizoothiologically and economically 

acceptable region, which should enable 

obtaining of adequate quantities of animal 

wastes that should allow designing and 

construction of modern object for their safe 

disposal [9]. 

In such collecting circle, organizing of 

collection of animal wastes represents very 

delicious problem, from whose solution to a 

very high degree depends the successful 

operation of the plant that is going to process 

such raw materials. This problem in any case 

has to bother both plant that process raw 

materials of animal origin or cattle growing 

farms and slaughterhouses that generate such 

raw materials. Also, important role in solving 

of the problem have local municipal 

communities. They are, according the existing 

legislative rules on suppression of contagious 

diseases, obliged to organize safe disposal of 

animal wastes in their region. In other words, 

organization of collecting of mentioned raw 

materials should be based on contractual 
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linking of plants for safe disposal and 

processing of animal wastes and local 

municipal communities or their corresponding 

organizations (slaughter-houses, animal farms 

etc.)  

Exceptionally important is to emphasize the 

necessity of transferring of animal wastes from 

the place where they were generated to the 

storaging place as fast as possible, as well as 

the necessity of rapid performing of the 

procedure of their processing. This is very 

significant, not only from the epidemiologic-

epizoothiologic aspect or from environment 

protection aspects, but equally from the aspect 

of their technical processing. Namely, fresh raw 

materials are processed easier, with generation 

of lower quantities of waste gases and obtaining 

of better quality products [10]. 

We shall mention only that with the 

respecting procedures of blood collection and 

its technological processing various articles for 

human use can be obtained, primarily products, 

which are used as functional additives in 

manufacturing of meat products. Special 

processing procedures enable their use as raw 

materials in pharmaceutical industry or for 

production of functional foods [11]. 

 On the other hand, industrial waste blood 

can be collected and processed using 

corresponding technological procedure in a 

plant for processing of other animal byproducts, 

using special processing unit. Such one 

procedure enables obtaining of feed with high 

protein content, which, mostly, contains high 

quantities of essential amino acids, vitamins 

and mineral substances, and particularly iron. 

Safe disposal of the described animal wastes 

(material Category 1) by combustion on high 

temperatures (over 850°C) enables obtaining of 

warm water or steam as an energent for 

processing plant that use warm water or steam, 

and ash as construction material for roads. 

Articles (meat- and bone meal and fat) obtained 

by processing of materials of Category 1 are 

suitable for use as energetic fuel, i.e. as fuel for 

direct combustion in architecturally separated 

objects, respecting the corresponding legislative 

rules [12]. 

 

 

5. EXTENT OF POLLUTION 

PREVENTION IN THE PROCESS OF 

MEAT INDUSTRY 
 

Prevention measures can be roughly 

divided into six groups: 

1. General preventive measures 

 the introduction of environmental 

management systems in the meat 

processing plant, 

 replacement of hazardous chemicals in the 

process less damaging, 

 continuous education of employees and 

well maintenance. 

2. Reducing consumption of fresh water 

 optimization of water use, 

 water recycling. 

3. Reducing energy consumption 

 optimization of heating and cooling 

operations, 

 installation of the drive frequency 

convector electric motors, 

 installation of the battery to compensate 

for reactive power. 

4. Reducing emissions in the air 

 replacement substances that deplete the 

ozone layer, 

 optimization of ignition and shutdown of 

boilers, 

 recovery from boiler flue gases. 

5. Reducing emissions to water 

 reducing the use of chemical cleaning 

materials, 

 recycling water where possible. 

6. Protection of groundwater 

 watch out for accidental expiration of 

chemicals from the tank. 

Low water and waste water pollution can 

be achieved by applying certain measures in 

certain stages of production process and 

processing of meat: 

1. Solid waste collected in special containers to 

prevent falling to the ground and coming to a 

device for wastewater treatment with water for 

cleaning work premises. 

2. Liquid resulting squeeze meat from container 

handling before washing transferred to a 

separate dust container, so as not to due to a 

device for wastewater treatment. 

3. In the meat during processing 

(cutting,skinning, removal of bone), bone and 

inedible waste is collected separately for further 

processing or disposal of animal waste in the 

landfill. 

4. During the preparing of meat for the 

production of sausages, salami... behind the 

walls of vessels adhered mass that dries quickly 

and hard to clean. In order to shorten the time 

of cleaning, reducing water use and detergents, 

dry cleaning is recommended dishes and 



 

168                   Z. Nježić, Đ. Okanović, Š. Kormanjoš, P. Damnjanović, R. Rogan 

utensils immediately after the cessation of 

work. Remains of ground meat should be 

removed by hand before washing. In the 

process of processing of meat is most thermal 

energy is used in technological operations 

pasteurization and sterilization. By optimizing 

the operation of boilers and condensate return 

can reduce heating energy consumption per unit 

of product. Reducing energy el. energy per unit 

of production can be done in several ways: by 

installing compensating battery which 

eliminates payment of reactive power, 

installation of electric motors with frequency 

convectors rotation. They can regulate the 

speed of electric motors, according to the actual 

requirements of pump drives and can be easily 

automated and remotely managed. [13]. 

 

 

6. CONCLUSION 
 

Nevertheless, the greatest possibilities and 

savings are found in the technology of 

manufacturing, and the most significant among 

them are: dry collecting of solid wastes by 

using jet system under pressure, separation first 

and foremost of all atmospheric and industrial 

sewage systems, application of a slaughtering 

system that enables collection of maximal 

quantities of blood, incorporation of more fat 

collectors in the production streams, grids, 

usage of modern bio-degradable cleaning 

agents, maximal utilization of slaughterhouse 

by-products and of other biotechnologies. This 

represents a contemporary ecological approach 

to sustainable development, where a product 

has to be traced from the design phase up to its 

consumption (from the field- yard up to the 

table, and even further, to the disposal of food 

residues as communal wastes) That is an 

approach, which is, in the corresponding laws, 

regulatives, rigorous tracing and even 

punishment accepted in all EU countries. Our 

country is through the corresponding legislative 

regulations approaching such conditions in 

order to minimize pollutions and to enable 

waste water treatment prior to introduction of 

waste water into recipient and application of the 

legally permitted limits.  
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